Abstract
Introduction
The main purpose of this paper is to analyse the interdependence between labour productivity and the occupational structure of human capital in a spatial cross section. Research indicates (see Fischer 2009 ) the possibility to assess the influence of the quality of human capital, measured by the level of education, on labour productivity in a spatial cross section.
The study attempts to thoroughly analyse the issue, acknowledging that it is not solely the level of education but also the course of education (occupation) likewise that may become a significant factor determining labour productivity in a spatial cross section.
This paper uses the data concerning labour force structure in major occupational groups in a province (NUTS2) cross-section, taken from a Labour Force Survey. The specificity of data source enables to assess a professional specialization of the labour force at a province (NUTS2) level and to estimate this specialization at the subregional (NUTS3) or county (NUTS4) level.
Specialisation and localisation by occupational groups
Analyses of the labour market occupational composition utilise the Polish Classification of Occupations and Specialisations congruous with the international ISCO-08 classification. The Polish classification is a hierarchical framework of occupational groups which currently identifies 10 major groups, 43 sub-major groups, 132 minor groups, 444 unit groups and 2366 occupations and specialisations.
The paper makes use of data from a Labour Force Survey across the provinces as well as the major and sub-major occupational groups. The table below presents the layout of the classification with names of occupational groups and their codes. Location quotients for major occupational groups in particular provinces (NUTS2) have been calculated in order to determine the specialisation and location of human capital (of the employed) across occupational groups (see Table 2 ). A brief analysis of the location quotient table leads to the conclusion that there exists a provincial specialisation in terms of occupation and that there occurs a concentration of people belonging to major occupational groups in particular provinces.
People employed within the Armed Forces occupational group (0) are most densely concentrated in the Lubuskie, Zachodniopomorskie and Warmińsko-Mazurskie provinces (LQ above 2). Conversely, they are least prevalent in the Świętokrzyskie and Śląskie provinces.
In the case of people categorised as employed in the managers group (1), clear location does not occur (merely a notable surplus in the Śląskie and Mazowieckie provinces). Provinces with a lower LQ for managers include Podkarpackie and Podlaskie.
For the professionals occupational group (2) it is the Świętokrzyskie and Kujawsko-Pomorskie provinces that have the lowest LQ. Professionals are more concentrated only in the Mazowieckie province.
Technicians and associate professionals (3) are not significantly concentrated in any province. Lower concentrations can only be observed in Świętokrzyskie province.
Similarly, with clerical suport workers (4) a lower location quotient is only true for the Świętokrzyskie and Podkarpackie provinces.
In the case of Service and Sales workers (5), it is impossible to pinpoint areas with an unusually high or low LQ -it is the occupational group characterised by the most even spatial distribution.
Skilled agricultural, forestry and fishery workers (6) are conspicuously concentrated in the following provinces: Lubelskie, Świętokrzyskie, Podlaskie (LQ over 2) and Podkarpackie (LQ of 1.76). Conversely, they are least prevalent in the Śląskie, Lubuskie and Dolnośląskie provinces (LQ below 0.5).
Craft and related trades workers (7) are located in the Opolskie, Warmińsko-Mazurskie and Kujawsko-Pomorskie provinces. It is the Mazowieckie and Lubelskie provinces that have low LQs for this group.
Plant and machine operators and assemblers (8) are concentrated in the Dolnośląskie, Lubuskie and Śląskie provinces, whereas they are less numerous in the Lubelskie, Podlaskie i Mazowieckie provinces.
A high concentration of people belonging to the elementary occupations group can be observed in the Lubuskie, Zachodniopomorskie and Opolskie provinces, while the Podkarpackie province has a low LQ for this group.
An analysis of location quotients reveals that certain provinces specialise in specific occupational groups -the Mazowieckie province in the occupational group of professionals (2); the Dolnośląskie and Śląskie provinces in plant and machine operators and assemblers (8); the Lubelskie, Podkarpackie, Podlaskie and Świętokrzyskie provinces in skilled agricultural, forestry and fishery workers (6); the Kujawsko-Pomorskie and Warmińsko-Mazurskie provinces in crafts and related trades workers (7) as well as Armed Forces occupations (0); the Opolskie province in crafts and related trades workers (7) and elementary occupations (9); the Zachodniopomorskie province in elementary occupations (9) and Armed Forces occupations (0); the Pomorskie province in Armed Forces occupations (0). The Łódzkie, Małopolskie and Wielkopolskie provinces, on the other hand, do not possess occupational groups whose LQ exceeds 1.2 and thus lack specialisation.
Labour productivity and occupational structure
The next step involved conducting a comparative analysis of the relation between labour productivity (measured by means of Gross Value Added per employed person) and the occupational structure of the employed in terms of major occupational groups across provinces. The analysis was based on 2011 data due to the availability of regional accounts concerning Gross Value Added. The highest level of Gross Value Added per employed person (in relation to the country's average) in 2011 was reported in Mazowieckie (exceeding the country average by 35.3%). Other provinces with a value higher than the national average are Dolnośląskie, Śląskie and Pomorskie.
At the other extreme, with levels of GVA per employed person considerably below the country's average were the Lubelskie, Podkarpackie, Świętokrzyskie and Podlaskie provinces. The highest share (of people employed) in the occupational group of professionals (2) in 2011 was also recorded in the Mazowieckie province (LQ at 1.42). A high share of specialists (exceeding the country's average) was also reported in the Pomorskie, Śląskie, Małopolskie and Dolnośląskie provinces.
A lower share (well below the country's average) of people employed as professionals was recorded in all provinces with a conspicuously lower level of Gross Value Added per employed person (Lubelskie, Podkarpackie, Świętokrzyskie, Podlaskie) but also in the Kujawsko-Pomorskie and Opolskie provinces. An in-depth analysis of the level of Gross Value Added per employed person in the spatial cross-section indicates that the highest positive divergences from the country's average are found in the Legnica-Głogów subregion (copper mining area), the Warsaw subregion (capital city), the Tychy subregion (automotive industry), the Ciechanów-Płock subregion (petroleum industry). Values exceeding the average can also be observed in all subregions functioning as metropolitan areas.
The lowest level of GVA per employed person is found in the following subregions: Przemyśl, Krosno, Puławy and Chełm-Zamość, where agriculture is the dominating element of the region's economy.
The assessment of the strength of the correlation between the occupational structure of the employed and labour productivity in the provincial cross-section was conducted using the Pearson correlation coefficient. The highest positive value of the correlation coefficient determined for Gross Value Added per employed person and the share of the population employed in particular major occupational groups in the provincial cross-section was obtained for the major occupational group of Professionals (2). High values (of statistical significance) of the correlation coefficient were also observed for the following occupational groups: managers (1), technicians and associate professionals (3), clerical support workers (4).
A statistically significant negative correlation with Gross Value Added per employed person is present for those employed within the skilled agricultural, forestry and fishery workers group (6).
An in-depth analysis across the major occupational groups confirms a strong negative correlation (of statistical significance) for occupational groups associated with agriculture: market-oriented skilled agricultural workers (61) and subsistence farmers, fishers, hunters and gatherers (63). On the other hand, a noticeable positive correlation was observed for the following groups: business and administration professionals (24), information and communications technology professionals (25), administrative and commercial managers (12), science and engineering professionals (21), information and communications technicians (35), General and keyboard clerks (41), Legal, social and cultural professionals (26), business and administration associate professionals (33), protective services workers (54), customer services clerks (42), science and engineering associate professionals (31).
The chart below presents the values of correlation coefficientsstatistically significant at the 5% level of significance (darker shade) and values ranging from 0.2 to -0.2 (lighter shade). 
Conclusions
The analyses conducted have confirmed the correlation between the occupational structure of the employed and the level of Gross Value Added per employed person in the provincial cross-section.
The highest influence on labour productivity in particular regions in this sense is exerted by the share of people employed within the occupational group of professionals (2). A positive influence (of statistical significance) has also been observed for the following occupational groups: managers (1), technicians and associate professionals (3), and clerical support workers (4).
The highest negative correlation was obtained for the share of major occupational group of skilled agricultural, forestry and fishery workers (6).
The share of people employed within the major occupational groups of Armed Forces occupations (0), service and sales workers (5), crafts and related trades workers (7), plant and machine operators and assemblers (8), elementary occupations (9) is not significantly correlated with Gross Value Added per employed person.
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The analysis of correlations across the sub-major occupational groups facilitates the identification of areas capable of generating superior effects of labour force use. It is possible to indicate that outstanding labour productivity is mainly owed to the work of specialists and supporting groups. The aforementioned areas of high labour productivity comprise management (occupational groups 12, 24), engineering (occupational groups 21,31), ICT (occupational groups 25, 35), business support (occupational groups 26, 33, 41, 42, 54) .
The results of analysis indicate that the highest labour productivity regions are characterised by a high share of employment in the following areas: management (staff, managers), engineering (engineers), ICT (computer scientists) and business services (lawyers, administration, customer service, security), which can be an important indication for educational policy (fields of study), labour market policies and supporting entrepreneurship.
The obtained results indicate a spatial diversity of labour productivity and the occupational structure of the employed. Intriguing results are also to be expected from detailed analyses, e.g. across occupational sub-groups (identification of occupational groups generating high labour productivity) or across subregions or counties (spatial analysis). However, due to shortage of statistical data, especially in the case of spatial analysis, such a venture is currently a tough challenge. An attempt at estimating the occupational structure of the employed populations across subregions (NUTS3) and counties (NUTS4) is the next step to be taken in this field.
